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Introduction

Â New Era of microelectronic devices

Â Internet of things

Â Wearables, Cloud 

Â Smart home, smart city, smart car,
smart health, smart Ż

Â Smaller devices with 

Â Less power consumption ( IoT, mobility)

Â Higher bandwidth (faster)

Â Integrated functionality ( SoC, MEMS, memoryŻ)

Images: CC-BY-SA-4.0 



© Fraunhofer 

Sub-Micron X -Ray-tomography: Zeiss Versa 520

Two stage magnification setup

Á X-Ray magnification (fixed by geometry)

Á Optical magnification (0.4x -40x)

Á Large working distance for large samples 
or in situ experimentation

Á Motorized filter wheel (beam hardening )

Á Best resolution ~700nm
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Laboratory based X -Ray Tomography

X-ray Source Capillary condenser

Sample Objective 
(Zone Plate)

Phase Ring
(Zernike)

Detector (CCD)

X-ray microscopy / tomography

Xradia nanoXCT-100 (now Carl Zeiss Ultra)

Resolution:       better than 50 nm

Tilt  range:        360 °

FOV (SR/HR):     65 µm / 16 µm Ø
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Application of laboratory based X -Ray Tomography: 
Multi -die stack

Â Multi -die stack: 6 dies

Â Cu TSVs, diameter: 10µm, ~65 000 TSV

Â Lot-bumps: Cu, AgSn

Â Overview by µ-CT:

Ą CT of full chip to identify ROI

Cross section

Plane view of second layer
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Â Full-chip tomography, restricted to ROI

Â Bright spots correspond to short -circuiting solder bumps, darker layer 
corresponds to missing filling of the TSV in that layer

Multi -die stack ƉRegion of interest tomography

Orthogonal 
views

3D cut -away
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Multi -die stack ƉRegion of interest tomography

Â AgSn solder (white) shows variable 
behavior in solder flow

Â Segmentation allows 
to identify Cu 
(orange) and 
AgSn solder (blue) in 
volume

20µm
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Multi -die stack Ɖhigh resolution nano XCT

4x10 Mosaic Tomography TSV
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Multi -die stack Ɖhigh resolution nano XCT

4x10 Mosaic Tomography solder bump
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Array of TSV ´s

Â Reconstruction of 3D volume by

Computed Tomography

Â object rotation

Â projection acquisition

Â reconstruction and analysis

Radio-

graphs
3D visualization

Virtual cross section




















